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Abstract—In the present era one of the greatest problems faced by the world is water scarcity and agriculture being 

a demanding occupation consumes plenty of water. Therefore, a system is required that uses water judiciously. Smart 

irrigation systems estimate and measure diminution of existing plant moisture in order to operate an irrigation system, 

restoring water as needed while minimizing excess water use. Also, the sensors used require routine maintenance for 

proper performance. Intelligent automatic plant irrigation system concentrates watering plants regularly without 

human monitoring using a moisture sensor. The system uses a hardware component, which is subjected to variation 

with the environmental conditions. 
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I. INTRODUCTION 

 

A real-time smart sensor array for scheduling irrigation prototype also for measuring soil moisture and soil 

temperature that uses off-the-shelf components was developed and evaluated for scheduling irrigation. This system 

is specific for a crop and hence its usage is limited. Proper scheduling of irrigation is critical for efficient water 

management in crop production, particularly under conditions of water scarcity. The effects of the applied amount 

of irrigation water, irrigation frequency and water use are particularly important. To improve water efficiency 

there must be a proper irrigation scheduling strategy. So, our project devices a simple system, using an Arduino to 

automate the irrigation and watering of small potted plants or crops with minimal manual interventions. 

II. LITERATURE REVIEW 

 

The newer scenario of decreasing water tables, drying up of rivers and tanks, unpredictable environment present an 

urgent need of proper utilization of water. Smart farming is a concept quickly catching on in the agricultural 

business. Offering high-precision crop control, useful data collection, and automated farming techniques, there are 

clearly many advantages a networked farm has to offer. A recent Beecham's report entitled Towards Smart 

Farming: Agriculture Embracing the IoT Vision predicts that food production must increase by 70 percent in the 

year 2050 in order to meet our estimated world population of 9.6 billion people. It also describes growing concerns 

about farming in the future: climate change, limited arable land, and costs/availability of fossil fuels. So, what's the 

solution? Smart farming. Of the many advantages IoT brings to the table, its ability to innovate the landscape of 

current farming methods is absolutely groundbreaking. IoT sensors capable of providing farmers with information 

about crop yields, rainfall, pest infestation, and soil nutrition are invaluable to production and offer precise data 

which can be used to improve farming techniques over time. Another direction in which smart farming is headed 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 12, December 2018

ISSN NO: 0972-1347

http://ijics.com355



 
 
involves intensively controlled indoor growing methods. The OpenAG Initiative at MIT Media Lab uses "personal 

food computers" (small indoor farming environments that monitor/administrate specific growing environments) 

and an open source platform to collect and share data. 

The collected data is termed a "climate recipe" which can be downloaded to other personal food computers and 

used to reproduce climate variables such as carbon dioxide, air temperature, humidity, dissolved oxygen, potential 

hydrogen, electrical conductivity, and root-zone temperature. This allows users very precise control to document, 

share, or recreate a specific environment for growing and removes the element of poor weather conditions and 

human error. It could also potentially allow farmers to induce drought or other abnormal conditions producing 

desirable traits in specific crops that wouldn't typically occur in nature. With a future of efficient, data-driven, 

highly-precise farming methods, it is definitely safe to call this type of farming smart. We can expect IoT will 

forever change the way we grow food. 

 

 

 

 

III.   IMPLIMENTATION 

3.1. System Architecture 

 

This System proposes the Smart Farming Model for Farming Based on Iot (Internet of 

Things). The Concept is on monitoring and controlling the farm from internet through smart phone or web 

browser. Currently in our  project we have  developed Android Mobile Application and Web Application to 

monitor and control the farm. 

3.2. Data Flow Diagram 
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Fig 3.2.1: Data Flow Diagram 
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3.3. Experimental Setup 

 

This System is useful for managing the farm remotely. Water is used efficiently with the 

help of this automated system, soil  is  monitored  continuously using soil moisture sensor and Arduino takes 

the decision to start or stop the watering. Temperature and  Humidity Sensor monitors the farms Temperature 

& Humidity continuously. 

We have created experimental setup to test this system in real time. 

 

Fig 3.3.1: Experimental Setup 

3.4. Modules 

 

3.4.1. Hardware System 

 

The Hardware module consist the Arduino Micro-controller, Temperature & Humidity Sensor, Soil Moisture 

sensor and Water Pump. 

 

 

Fig  3.4.1.1: Arduino  Mega         Fig 3.4.1.2: Soil 

Moisture Sensor 
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Fig 3.4.1.3: Temperature & Humidity Sensor
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Sensors are connected to Arduino micro-controller, which continuously monitors the sensors and sends the 

sensors data to web server through internet. Arduino controller is connected to  internet through Ethernet Shield. 

This  shield  allows  the Arduino to access the internet.Micro-controller gets the watering conditions from web 

server and according to conditions water pump is turned ON / OFF. 

Watering modes: 

1. Automatic Watering Mode 

2. Manual Watering Mode 

User can set the system in two modes Manual or Automatic. If the system is in Manual mode, uses 

have to manually turn the water pump  from Mobile  Application or Web Application. And If the System is in 

Automatic mode, user have to define automatic watering conditions or soil water threshold values, the 

threshold values are the minimum and maximum water level in soil. The Arduino gets the threshold values 

from server and compares threshold values with soil moisture sensors current soil value, according to the 

result Arduino takes the decision to turn the water pump ON/OFF. 

The Basic Working of System is as, 

Fig  3.4.1.5: Block Diagram 

 

3.4.2. Client Application 

 

The Client Application allows the user to controller and monitor the farm. Watering 

commands can be given from application,  user can set the  mode of the  system  to automatic or manual from 

the application. Current stats of the farm is shown to user. There are Android Mobile Application and also 

web Application, the mobile application allows to view the current stats and give commands to system and 

web application allows to  generate the graph of the farm’s soil water level, temperature and humidity.  The 

graph is generated for the whole day stats, the stats is useful to understand the behaviors of the soil and 

according to that take the decisions or configure the watering conditions for automatic mode. The Client 

application is not  directly connect to  the farm system. It is connected to the centralized server. All the data, 

settings are stored  on the server. The Farm system continuously reads that settings from server. The use of 

centralized server allows the access to the farm system from anywhere, there is no distance limit. Because the 

farm system and Client   application   is   connected to server through internet.
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Fig 3.4.2.1: Android Application 
 

 Web Application 

 

The Web Application can be accessed from internet Browser. It allows to generate the 

graph of the whole day stats  of Soil water level, Temperature & Humidity. It is useful analyze the conditions 

of the farm configure the system according to that graph. 

 

Fig 3.4.2.2: Web Application 
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3.4.2. Centralized Server 

 

The centralized server has all the APIs that allows the Arduino microcontroller and 

Android application to access the data and settings. All the processing is done on the server side. Arduino 

just gets  the  sensors the  data and sends  that data to server, that data is processed and stored in the database. 

System settings are also stored on the server. Because the server there is no need to connect the client 

application and farm system directly. Server has Android APIs to allow the Android mobile application to 

access the database and get the farm’s current stats and also update the settings. We have used Microsoft Azure 

cloud service as the  centralized server to host all the APIs and Database. Web Application also hosted on the 

same server along with APIs. 

3.5. Hardware Specification 

1. Arduino Mega- The MEGA 2560 is designed for  more  complex projects. With  54 digital I/O pins, 16 

analog inputs and a larger space for sketch. This  gives  your projects plenty of room and opportunities. The 

Mega 2560 is a micro controller board based on the ATmega2560. It has 54 digital input/output pins (of 

which 15 can be used as PWM outputs), 16 analog inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal 

oscillator, a USB connection, a power jack, an ICSP header, and a reset button. It contains everything  

needed to support the micro-controller; simply connect it to a computer with a USB cable or power it with a 

AC-to-DC adapter or battery to get started. The Mega 2560 board is compatible with most shields designed 

for the Uno  and  the former boards Duemilanove or Diecimila. 

2. Soil Moisture Sensor- soil moisture sensors estimate the soil volumetric water content based on the 

dielectric constant (soil bulk permit) of the soil. The dielectric constant can be thought of as the soil's ability to 

transmit electricity. The  di electric constant of soil increases as the  water content of the  soil increases. This 

response is due  to the fact that the dielectric constant of water is much larger than the other soil components, 

including air. Thus, measurement of the dielectric constant  gives  a predictable estimation of water content. It 

consists of a pair of electrodes to measure the resistance of the soil. Greater the resistance, lower the moisture 

content of the soil. 

3. Temperature Sensor- A Resistance Temperature Detector (RTD) is used to measure temperature as a 

function of resistance. As the  temperature of the soil increases, the resistance of the soil also increases. RTDs 

readings are more accurate and more repeatable. 

4. Relay- It is used to switch on/off the pump according to the watering requirement  of the soil. 

5. Water pump- It takes the water pipe to water the farm. In order to  control  the pump we used relay. 

 

3.5 Technology Specification 

 

Fig 3.6.1: Technology Specification 
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1. Cloud Service- Microsoft Azure is a cloud computing platform and infrastructure created by 

Microsoft for building, deploying, and managing applications and services through a global network of 

Microsoft-managed data centres. It provides both PaaS and IaaS services and supports many different 

programming  languages, tools and frameworks, including both Microsoft-specific and third-party software 

and systems.  Azure was announced in October 2008 and released on 1 February 2010 as Windows Azure, 

before being renamed to Microsoft Azure on 25 March 2014. 
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2. Server Side Technology- ASP.NET is an open-source server-side web application framework 

designed for web development to produce dynamic web pages. It was developed by Microsoft to allow 

programmers to build dynamic web sites, web applications and web services. It was first released in January 

2002 with version 1.0 of  the .NET Framework, and is the successor to Microsoft's Active Server Pages 

(ASP) technology. ASP.NET is built on the Common Language Runtime (CLR), allowing programmers to write 

ASP.NET code using any supported .NET language. 

3. Database System- SQL Server is Microsoft's relational database management system (RDBMS). It 

is a full-featured database primarily designed to compete against competitors Oracle Database (DB) and My 

SQL. Like all major RBDMS, SQL Server supports ANSI SQL, the standard SQL language. However, SQL 

Server also contains T- SQL, its own SQL implementation. SQL Server Management Studio (SSMS) 

(previously known as Enterprise Manager) is SQL Server's main interface tool, and it supports 32-bit and 64-

bit environments. SQL Server is sometimes referred to as MSSQL and Microsoft SQL Server. 

IV.  RESULT 

The smart irrigation system was tested on a garden plant. In the Arduino code, the moisture and 

range set as per user system compares that range with the sensors current value, and take the watering 

decisions according to comparison results. Moreover this system proves to be cost effective and proficient 

in conserving water and reducing its wastage. The Application allows the user to controller and monitor the 

farm. Watering commands can be given from application, user can set  the  mode  of the system to automatic or 

manual from the application. Current stats of the farm are shown to user. The dashboard shows current 

temperature, humidity, soil water level of the farm. As the current mode of the farm is Manual Watering Mode. 

So we have to  manually give command for watering, using the toggle button at the bottom left of the 

dashboard. In manual mode there is no need to  provide settings. As in the figure the systems current mode is 

Automatic Watering Mode. In this mode the watering is done automatically on the basis  of the soil threshold 

values given by user. Arduino gets that threshold values from server and compares it with Soil Moisture 

Sensors current value. The soil sensor gets the resistance value in the soil, less the resistance means more 

water in the soil. If the current resistance is equal or more than the start watering threshold value the watering 

gets started and if the current resistance is equal or less than the stop watering threshold value the watering 

gets started. Water Pump is connected to Arduino through relay. 
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Fig 5.1: Manual Mode         Fig 5.2: Automatic 

Mode 

 

The data sent from the Arduino to the server is stored in the database to generate the detailed 

graph of the soil moisture, temperature and humidity of the farm. Whole day values is shown in the graph. 

The graph is useful to analyze the behavior of the soil on the particular time of the day, according to that 

graph we can decide the watering timing for the farm, and it is also useful to decide the watering threshold 

values for automatic watering mode. More detailed graph can be generated such as weekly, monthly etc. 

Currently it only show the current day’s graph. 
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Fig  5.3: Graph 

 

V.  CONCLUSION 

 

In the present era, the farmers use irrigation technique through the manual control, in which farmers irrigate 

the land at regular intervals. This process seems to consume more water and results in water wastage. Moreover, in dry 

areas where there is inadequate rainfall, irrigation becomes difficult. Hence we require an automatic system  that will 

precisely monitor and control the water requirements in  the  field.  Installing Smart irrigation system saves time and ensures 

judicious usage of water. Moreover . This architecture uses micro-controller which promises an increase in system life by 

reducing power consumption. 

The smart irrigation system was tested on a garden plant. The plant’s water requirement is 600-800mm a day and 

temperature requirement of the soil ranges from 50oC- 100oC. In the Arduino code, the moisture and temperature range were 

set as 300- 700 and 450-800 respectively (which delineates the corresponding resistance value in digital format). 

Moreover, this system proves to be cost effective and proficient in conserving water and reducing its wastage. 
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